Evidence for different isotopic enrichments of acetyl-CoA used for cholesterol synthesis in the liver and intestine: a study in the rat by mass fragmentography after intravenous infusion of [13C]acetate.
Wistar rats were killed 4 h after an intravenous infusion of [1,2-13C]- and [1-14C]acetic acid sodium salt (39 mg, 12.5 microCi/ml, constant rate: 1.2 ml/h). At this time, labeled free cholesterol movements between the organs are still weak and cholesterol labeling in each tissue mainly originates from the in situ incorporation of the exogenous substrate. In male rats, the specific radioactivity of free cholesterol was found to be higher in the intestine (mucosa and wall) than in the liver and plasma. In female and in cholestyramine-fed male rats, cholesterol 14C labeling was close to that of male rats in the intestine, and was markedly higher in the liver. The same variations of 13C excess, calculated by mass fragmentography, indicated that there was no isotopic effect between 13C and 14C precursors. The advantage of this method consisted in obtaining the proportions of labeled molecules according to their molecular weight (M + 1-M + 11) for each sample. Then the distribution of 13C atoms in newly synthesized cholesterol was assessed in each sterogenesis site. In the intestine, about 3/4 of the 13C atoms were found in molecules of weight of at least M + 4 (after incorporation of at least two labeled acetate units). This proportion was only 1/3 in hepatic and plasma free cholesterol. These distinct 13C-labeling patterns clearly indicate that local variations occurred in the isotopic enrichment of acetyl-CoA used for cholesterol formation. Whatever the experimental conditions of this study, cholesterol was synthesized from an acetyl-CoA more 13C enriched in the intestine than in the liver. Such variations probably result from the different dilutions of exogenous acetyl-CoA by the endogenous pool in the liver and intestine. Consequently, the 14C or 13C incorporations measured in the liver and intestinal sterols do not account for absolute rates of cholesterol production by these organs. This study also indicated that after a few hours of infusion, free cholesterol labeling in the plasma originated mainly from cholesterol newly formed in the liver, even when acetate incorporation into cholesterol was higher in the intestine than in the liver.